Objective-To study the effect of different mail-and phone-based strategies, along with patientand research-related factors, on the time to contact with research participants.
Introduction
Poor recruitment of research subjects often leads to underpowered studies and/or added cost due to extending the timeframe for subject recruitment (1) . Approximately 50% of clinical trials, observational studies and laboratory-based experimental studies have difficulties with recruitment (2) . Researchers must make timely and successful contact with potential research participants as a first step in achieving the goal of timely and complete recruitment of a representative study population (3) (4) (5) .
Repeated attempts and use of different strategies may be helpful in contacting participants in both survey-based research (6) and clinical studies (2) . However, a recent Cochrane review concludes that it is difficult to predict the effectiveness of many strategies used by trialists to improve subject recruitment. Although only three of 27 trials in the Cochrane review evaluated interventions aimed at recruiting participants within health care research, the authors suggest the following procedures, where feasible, to increase recruitment in clinical trials: telephone reminders; use of opt-out, rather than opt-in, procedures for contacting potential trial participants; and non-masked treatment allocation whereby participants would know which treatment they are receiving. Telephone reminders to non-responders were effective in recruiting subjects in one clinical trial (7) , but the use of personalized invitation letters did not have a significant effect in another study (8) . Overall, there is little empirical evidence regarding successful methods for contacting participants being recruited for clinical studies.
Several studies have attempted to characterize which potential research subjects participate or respond to research invitations, in order to develop better strategies at identifying and allocating limited resources for study recruitment (4, (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) . Among these studies, responders tended to be younger (4, 14, 15) , male (9, 15) , white (14) , employed (10, 13, 16) , more highly educated (14) , less healthy (17) , less immobile (9) , and less likely to have psychiatric (18) , alcohol dependence (19) or problems. However, other studies could not confirm some of these findings (4, 12, 15, 18) .
Most of prior studies in this field were conducted retrospectively and are limited by incomplete information on potential subjects who did not participate. As a result, we sought to prospectively study the effect of different mail-and phone-based strategies for contacting participants and the factors affecting the time to contact with them. We designed a study to evaluate a standardized mail-and phone-based contact protocol, embedded with two small randomized trials of contact strategies, applied within an existing population of research subjects who survived critical illness due to acute lung injury/acute respiratory distress syndrome (ALI/ARDS).
Methods

Study population
From 2004 -2007, consecutive patients with ALI/ARDS from 13 ICUs at four hospitals located predominantly in inner city Baltimore, USA were enrolled into a prospective cohort study evaluating survivors' long-term physical and mental health outcomes (20) . A total of 224 consenting patients who survived until hospital discharge were evaluated at 3, 6, 12, and 24 months after ALI/ARDS, with only 3 patients lost to follow-up during this 2-year study period. However, similar to other studies in this field (21) , ongoing mortality after hospital discharge of these ALI/ARDS patients was high with >30% of hospital survivors dying by 24 month follow-up. In September 2008, a new National Institutes of Health grant was awarded to extend this cohort's follow-up duration until 5 years after ALI/ARDS. Because patients were enrolled prospectively over time, some participants had completed their 24 month visit while others were still awaiting 12 and 24 month visits at the time that this new funding was approved. All subjects were required to sign a new consent form for participation in the extended follow-up study.
In this context, a protocol was designed to prospectively evaluate the factors associated with successfully contacting subjects to discuss the new, extended follow-up study and the effect of different mail-and phone-based strategies for repeatedly contacting subjects. This evaluation specifically focused on the time to contact with participants, rather than the time to informed consent, because: 1) not all participants were required to consent at the time that we contacted them (i.e. 44% were still under-going 12-and 24-month follow-up visits and would not require consent for up to 2 years later), and 2) prior experience with this cohort indicated that a high rate of informed consent was likely provided that we could successfully contact these research subjects on a timely basis. All participating survivors from the original study, as of September 2008, were included in this prospective evaluation.
Standardized protocol to contact participants
Over a 12-week period, a multi-step protocol was designed and implemented to repeatedly contact existing subjects to discuss potential participation in the extended follow-up study. First, a general letter was sent to the 146 participating survivors remaining in the study as of September 2008. This general letter described the new funding for a 3-year extension to the follow-up duration and requested that the participant contact the study staff to get additional information about this extension. Second, non-responders to the general letter, who were not due for a follow-up visit within the next 90 days, then entered a "mail trial" (as described below). Finally, the remaining non-responders to the "mail trial," who were not due for a follow-up visit within 90 days, then entered a "phone trial" (as described below). Participants with a follow-up visit due within 90 days were specifically excluded from subsequent steps of the standardized follow-up protocol in order to permit customized, intensive efforts to contact them for consent and enrollment into the study to ensure that their impending follow-up visit was not missed.
The Mail Trial
The mail trial started one month after the general letter was mailed to subjects. In the mail trial, subjects were randomized to receive one of two different envelope formats which enclosed an identical contact letter: a "business format" in which the address label was typed and a stamping machine added postage to the envelope versus a "personal format" in which the address was hand written and a traditional stamp was affixed to the envelope. Similar to the general letter, in this mail trial, the letter briefly explained the extended follow-up duration to participants and asked them to contact the research staff to get additional information.
The Phone Trial
The phone trial started one month after the mail trial to permit adequate time for participants to contact the study staff. In the phone trial, participants were telephoned by a single person, once weekly for 4 weeks, until the subject was reached via the phone call or the subject returned the call. When participants could not be reached via this phone call, a brief message (using a written script) was left with the person who answered the phone or via the participant's voicemail. Participants were randomized to identical messages with an exception that the research staff member said that she was calling on behalf of either "ICAP" (the name of the study) or "Dr. Peter Pronovost" (the principal investigator). At the mid-point of this phone trial, non-respondents crossed over to receive the alternate phone message.
Measurement of outcome and predictor variables
The outcome variable for this analysis was the time, in days, until phone contact was made with the subject (i.e. the subject called to study staff after receipt of the letter or the phone message, or was directly reached during a call conducted as part of the phone trial). Time zero was defined as the mailing date of the general letter sent to all subjects.
A total of 34 potential predictors of the time to contact evaluated in this analysis were determined on an a priori basis from among all relevant variables available within the parent study including data obtained during the participant's original intensive care unit (ICU) admission or during their preceding follow-up visits. The predictor variables were grouped into four general categories: demographic/socioeconomic (12 predictors), pre-ALI/ARDS comorbidity (4 predictors), medical status at last follow-up (7 predictors), and research visit history (11 predictors) . Demographic/socioeconomic factors included age, sex, race, hospital site from which the participant was recruited, years of education, and measures of the participant's employment status as at their last follow-up visit. Pre-ALI/ARDS comorbidity data were obtained from medical records at the original ICU admission and included 4 factors: overall comorbidity burden measured using the Charlson Index (22), documented drug abuse, alcohol abuse, or any other psychiatric disorder (e.g., depression, anxiety disorder). Post-ALI/ARDS medical status factors, measured at the last follow-up visit, included 7 potential predictors: immobility (self-reported inability to transfer from bed and/ or chair), hearing impairment (self-reported inability to hear the television or radio), use of home oxygen, self-report of chronic dyspnea and chronic fatigue, requirement of assistance with activities of daily living at home, and living in a health care facility. Lastly, potentially relevant data from the participant's research visit history included 7 factors from the last visit completed: number of contact telephone numbers available (count variable), last visit conducted in clinic (binary variable), last visit not conducted in clinic due to patient illness/ condition (binary variable), incomplete data collection or missed visit due to specific patient factors (2 separate binary variables), reason for non-attendance at a scheduled visit (3-level categorical variable) and missed last follow-up visit (binary variable). In addition, from the participant's entire visit history over the course of the study, 2 binary factors were analyzed: any prior home visit, and any prior missed follow-up visit.
Statistical Analysis
Cox proportional hazards regression models were used to evaluate the association between the time to contact with the participant and (1) assigned mail-and phone-based contact strategies within the randomized trials and (2) a priori potential predictors described above. Participants who died during the protocol, could not be contacted by the end of the 12-week protocol, or were due for immediate follow-up and did not continue through the remainder of protocol were censored. In the phone trial, patients who answered the phone and never received a phone message were excluded from analysis of the effect of the randomized phone strategies. The planned cross-over of the randomized telephone message during the phone trial was analyzed by treating this exposure as a time-varying variable in the Cox model. The association of individual predictors with the time to contact was evaluated by simple Cox models. Predictors with a p-value ≤0.2 were evaluated in multivariable Cox models. To avoid overfitting the multivariable model, two separate interim models were developed for each of the factors related to participant characteristics and to the research visit history. The final multivariable Cox model was created using predictors with a p-value ≤ 0.2 in either of the two interim models.
The proportional hazards assumption in the final multivariable model was assessed by examining the complementary log-log survival curves for each relevant covariate. Plots of the Martingale residuals versus the continuous covariates in the final multivariable model were used to validate linearity assumptions within the Cox model. Outliers or influential points were assessed using the efficient score residuals. Multicollinearity was evaluated with variance inflation factors. Statistical significance was defined as a 2-sided p-value <0.05. All statistical analyses were performed using Stata 11.0 (Stata Corp, College Station, TX). The institutional review board at Johns Hopkins University approved this research.
Results
Overall recruitment
All 146 survivors eligible to be contacted for recruitment were sent general letters, and 23 (16%) responded (see Figure) . Non-responders were then sequentially contacted via the mail trial and the phone trial in which 5 (6%) and 20 (47%) responded, respectively. After excluding one participant who died before contact, one who was unintentionally excluded and 58 who were removed because of a follow-up visit that was due within 90 days (31 in the mail trial and 27 in the phone trial), 63 of 87 (72%) eligible participants were contacted with the standardized protocol described in Methods (see Figure) . Of these 63 participants contacted, 60 (95%) provided consent to participate in the extended study. The customized, intensive follow-up efforts conducted for the 58 participants removed from the standardized protocol, resulted in 44 (76%) being contacted by the end of the 12-week period, of whom 38 (86%) provided consent.
Participant characteristics and other proposed predictors of the time to contact are presented in Table 1 . In general, participants were middle-aged (median 47 years old), Caucasian (n=84, 57.5%), unemployed (n=106, 72.6%) with at least a high school education (n=108, 74%). Drug or alcohol abuse, and other psychiatric conditions were common, with 64 (44%) of participants having a history of drug and/or alcohol abuse. The most commonly reported medical status issues at the last follow-up visit were patient-reported chronic fatigue (n=57, 39.3%) and chronic dyspnea (n=51, 35.2%). The majority of patients had never missed any follow-up visit (n=101, 69.2%), but 58 patients (39.7%) had required at least one home visit during follow-up. At the last scheduled research visit, most subjects had ≥3 telephone contact numbers available, had attended the visit, and had complete data collection. For 15 (10.3%) patients with non-attendance due to personal factors and 43 (29%) patients with incomplete data collection at the last visit, the most common reasons included: incarceration, being on mechanical ventilation, or being incapable due to fatigue, cognitive, physical or psychiatric issues.
Randomized mail and phone trials
Baseline characteristics of patients randomized within each of the mail and phone trials showed no important differences (data not shown). The overall rate of contact with participants in the phone trial (n=20, 47%) is higher than the rates from both the preceding general letter mailed to subjects (n=23, 16%) and the mail trial (n=5, 6%) (see Figure) . No significant differences in the time to contact could be detected in either of these trials with a non-significantly shorter time to contact (hazard ratio [HR], 95% confidence interval [CI]) for patients receiving envelopes with a "personal" versus "business" format (3.52, 0.39 -31.5) and for those receiving a phone message with the study name versus the principal investigator's name (1.29, 0.53 -3.14).
Predictors of time to contact
Given non-significant results from the mail and phone trials, analysis of the predictors of time to contact was conducted for all participants together regardless of their randomization status for each of the two trials. In simple Cox regression models, 13 predictors had a potential association (p ≤ 0.20) with the time to contact (Table 1) , and three factors were significantly associated (p ≤ 0.05): patient-reported chronic fatigue (HR, 95% CI: 1.69, 1.03-2.79), last visit not conducted in clinic due to patient illness/condition (0.40, 0.19-0.84), and ever missed any follow-up visit (0.52, 0.29-0.94). The 13 predictors with a potential association with the time to contact were further categorized into two interim multivariable Cox models (Table 2) to evaluate factors independently associated with time to contact. In the final multivariable Cox model, only two predictors (HR, 95% CI) were significant: (1) participants with their last visit not conducted in clinic due to patient illness/ condition had a longer time to contact (0.40, 0.19-0.84) and (2) those with self-reported chronic fatigue had a shorter time to contact (1.85, 1.12-3.06).
Discussion
This prospective cohort study incorporated a standardized recruitment protocol, embedded with two small randomized controlled trials of participant contact strategies, to evaluate methods and predictors of time to contact with participants for enrollment into an extended duration longitudinal study. In the two small randomized trials, we could not detect any significant difference between "personal" versus "business" formats of the envelope used for a standard recruitment letter, nor between phone messages using the study name versus the principal investigator's name. Among 34 potential predictors examined in this study, only two were independently associated with time to contact with participants. Having the participant's last visit conducted outside of the research clinic due to patient illness/ condition, and not having a self-reported history of chronic fatigue were each independently associated with a longer time to contact.
In our study, the overall rate of contact with participants by the end of the 12-week standardized recruitment protocol was relatively high at 72% (of whom 95% provided informed consent), compared to the 6 -60% rates experienced in other trials of recruitment strategies (8, 23) . We attribute this relatively high rate of contact to our repeated contact attempts and the use of different methods to contact patients. However, participant contact rates, within a 1-month time frame, to each of the general recruitment letter and the mail trial were low (16% and 6% respectively). We observed a relatively higher contact rate with the phone versus mail strategies. The low response rates to our two letters may be explained, in part, by 44% of participants still undergoing their 12-or 24-month follow-up visits at the time of the letter (i.e. they may not have responded simply because they had not yet reached the end of the original study period in order to be eligible for enrollment in the extended follow-up study). However, the relatively high prevalence of chronic illness and/or drug or alcohol use in our population also may have played a role in the low rate of participant response to the letters.
To our knowledge, only a single study has evaluated factors predicting the time to participant response. Tennant el al. studied factors associated with the time to response to a postal questionnaire (5) and found that participants who were physically dependent responded sooner. Other research in this field has studied factors associated with subjects consenting to participate in research (with no investigation of the time required to contact subjects and obtain consent). Predictors of consent and its timing were not specifically evaluated in our study for two reasons: (1) not all participants were required to consent at the time that we contacted them (i.e. those still under-going 12-and 24-month follow-up would not require consent for up to 24 months later), and (2) based on experience with our cohort, we believed that the greatest barrier to participation was successfully contacting participants, rather than their reluctance to provide informed consent, as demonstrated by the very high consent rate obtained among all participants who were successfully contacted. Nonetheless, there are a number of potentially relevant studies within this larger body of literature to discuss. For example, Janzon et al. found that patient illness was negatively associated with participation (11) similar to the finding in our evaluation of time to contact with participants. However, our other predictor of time to contact (i.e. a history of patientreported fatigue) has not been specifically investigated in prior research, but was considered within our analysis based on the high prevalence of this symptom among ALI/ARDS survivors (24) .
While other studies have found either positive or negative associations of socioeconomic and health-related factors, such as age, sex, race, educational level, employment status, current health status, immobility, and alcohol addiction or other psychiatric history, with participation in research (4,8-10,12-19) , we found no association of any of these variables with our time to contact with participants. Moreover, although missing a prior follow-up visit was negatively associated with participation in prior research (10), this factor was not associated with time to contact in our study. Conflicting results within this literature and with our study findings may be due to the different end point studied in our research, or differences in the target participant populations evaluated in each study. Findings may not be readily generalizable outside of the specific participant population.
Regarding our finding that patients with a chronic fatigue history had a shorter time to contact, we speculate that this result may be due to chronically fatigued participants more frequently being at home to receive a phone call or more frequently having assistance at home that may help with phone-based responsiveness. However, these hypotheses need further evaluation to confirm their association with the time to contact of participants.
There are several potential limitations of our study. First, our study was focused on time to contact with members of an existing research cohort for participation in an extended followup protocol, which may limit the generalizability of our findings. However, the circumstances of our study (i.e., needing to recruit patients from within an existing cohort) are not unusual in clinical research (21, 25, 26) ; therefore, the findings from this study still have importance and relevance. Second, our study had a limited sample size and a relatively low response rate to the two randomized trials making the trials likely under-powered to detect an important effect of the interventions evaluated. This low response rate was not anticipated when designing the trials and our available sample size was constrained to those subjects already participating and eligible for the extended duration study. Further randomized trials investigating the effect of different participant contact strategies are needed. Third, some of the predictors evaluated in this study were measured at the participant's immediately preceding research visit. These predictors may have changed since that time resulting in a misclassification error. However, this potential misclassification is likely infrequent given the relative stability of these medical-related factors in this patient population and the relatively short median time (7 months) between participants' last visit and our contact with them. Lastly, we focused on the time to participant contact, rather than the rate of contact or recruitment/informed consent because we believed it was the key underlying factor in achieving participation in our cohort and because some participants were still undergoing 12-and 24-month follow-up visits, making consent for the extended follow-up protocol a less relevant end point. Since most studies have a time-sensitive nature for patient contact and recruitment, understanding the time to participant contact and the factors affecting it are important for designing contact strategies.
Conclusion
Repeated attempts to contact participants and use of different strategies over a 12-week time period are important for successfully contacting a high proportion of patients regarding study participation. Despite evaluating 34 potentially relevant demographic, socioeconomic, medical, and research-related factors, only 2 were independently associated with a longer time to contact with participants: having participant's last visit conducted outside of the research clinic due to patient illness/condition and not having a self-reported chronic fatigue history. Thus, repeated attempts using different strategies are important to successful and timely contact with participants, particularly when few patient and research visit factors can be empirically demonstrated to predict time to contact.
What is new?
Key findings
• Repeated attempts using both mail-and phone-based strategies are important for successful and timely contact with research participants.
• A longer time to contact with participants was associated with only 2 of 34 potentially relevant patient and research visit characteristics evaluated: (1) not having a self-reported history of chronic fatigue; and (2) having last research visit conducted outside of the research clinic due to patient illness/condition.
What was known
Timely and successful contact with potential research participants is important in rapidly recruiting a representative study population, but factors affecting time to contact with participants are unclear.
What is the implication, what should change now
Researchers should consider repeated attempts using different strategies over a prolonged period in contacting potential participants for study recruitment since few patient and research visit characteristics could predict time to participant contact. Study flow diagram Table 1 Characteristic of study population and associations with time to participant contact Table 2 Predictors of time to participant contact € Measured at last follow-up visit; due to collinearity "physical labor" category was combined with "not working or unemployed"
